Abstract
Introduction
We have been researching and investigating realtime operating systems for a good amount of time now. In an endeavor to determine various prominent features of these systems, we have and will continue to evaluate these real time operating systems at the application level as well as kernel level in addition to simulation and modeling levels. This work will be applicable in both military and commercial domains and hopefully provide some insight into the realtime operating system arena. Our goal is to provide a realtime operating system that will perform reliably under mission critical requirements.
The Rhealstone benchmark categorized as a "fine-grained benchmark" [3] , examines low level kernel primitives, and as such, will provide some insight into specific RTMACH operating system aspects. The kernel primitives and their respective elements selected for this examination are all inclusive. In our measurement instance we will only be utilizing specific Rhealstone elements for the task of accomplishing future realtime operating system modeling efforts, however for the sake of completeness we have included the study of all of the Rhealstone elements in this paper.
Realtime Mach Operating System
Realtime Mach [4] is a microkernel based operating system offering a choice of scheduling algorithms ( Rate Monotonic, Deadline Monotonic, Fixed Priority First Come First Serve, Earliest Deadline First). One of the foundations for development of this realtime operating system has been the Advanced Realtime Technology (ARTS)
[5] , another, of course, being the Mach [6] nonrealtime operating system. Evolution of these systems has been the ongoing work of the School of Computer Science at Carnegie Mellon University (CMU) [7] . Current RTMACH versions are based upon Mach 3.0 which follows a multiple server model. Utilizing a lean microkernel, with limited primitives, the user can access full system servers. From a program view, the emulation libraries and servers run outside the kernel, lending easy facilitation to the implementation of multiple operating system support. Additionally, the RTMACH operating system has the strength and flexibility of supporting diverse architectures such as uniprocessor and multiprocessor. From a distributed system perspective, the degree of shared memory functionality via emulation libraries, and various access is also variable across these architectures. This access ranges from Uniform Memory Access (UMA), Non-Uniform Memory Access (NUMA), to No Remote Memory Access (NORMA).
Generic and Weighted Average of Rhealstone Primitives
We have obtained, through Rhealstone measurements, results of individual examination of specific components within the systems kernel. These measurement findings have usefulness in their own right by providing deeper insight into RTMACH. In our instance, they will be used in the creation of a system model which will in turn be utilized for the development of a realtime analytic tool. The creators of Rhealstone[ 11 have suggested generic numerical interpretation representative of an average composed of the various kernel measurement primitives. The interpretation may also be weighted to offset realtime operating systems which are deemed application specific in the area of one or more kernel primitives. There has been some discussion within the realtime community as to the merit of such an interpretation. This not withstanding, we will present the generic numbers in the pursuit of completeness. The weighted average Rhealstone numbers will not be presented here. For the generic Rhealstone formula we utilized following listed [2] 
Conclusion
functionality of the realtime arena. The "realtime requirement" is one which is fast becoming an exigency of all applications developed today. RTMACH is a microkernel based distributed operaling systems developed by the School of Computer Science , Carnegie Mellon University (CMU). It provides the advantages of parallelism, prediction, preemptibility and extensibility. Benchmarks for the application level such as Hartsfone have been used to measure and analyzed RTMACH. The results of this Rhealstone measurement provides us with some insight into the RTM'4CH's system level performance as well as its comp,arison with other operating systems. It is not our intention to claim that RTMACH has better throughput than others. In the future, we will cooperate with Carnegie Mellon University to conduct more experiments to utilize more powerful computers and operating systems. These experiments will provide higher performance, research data and new technology to industries.
